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Meeting minutes are attached. Minutes are comprised of the following:

Attachment 1 - Attendance Record

Attachment 2 -- Agenda

Attachment 3 - 100 Area Meeting Minutes

Attachment 4 - Approved CVPs

Attachment 5 - 100 Area Cleanup Verification Application of the MTCA 3-Part Test to
Deep Zone

Attachment 6 -- 100 Area Cleanup Verification Evaluation of More Restrictive Total
Chromium Groundwater Protection RAG

Attachment 7 - Backfill Concurrence Checklist — 100-D-12

Prepared by:

Tamen/Rodrfiguez (HO-1
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Vern Dr6nen, ProjectMManager
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Attachment 1
Remedial Action and Waste Disposal Unit Managers' Meeting
Official Attendance Record — 100 Area
August 24, 2000
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Remedial Action and Waste Diéposal Unit Managers' Meeting
Official Attendance Record — 100 Area
August 24, 2000
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UNIT MANAGERS MEETING AGENDA

3350 George Washington Way, Room 1B45
August 24, 2000

1:00 = 3:00 p.m. 100 Area 1B45

General

100 Area Cleanup Verification Packages
- Transition of CVP Team Lead

- General Status

- Technical Items

100 Area SAP/RDR

Burial Ground ROD Status

5 Year Review Status — Comments to Draft

Status of ERC Comments on EPA 5 - Year Review Draft Document

100 H, F and K, Group 4

General Discussion/Status

100N

“Contained in” Determination
Revisions to 100-N Area SAP
Revision to RCRA Permit Due to Deferral of Pipelines Around the “Golfbat]”

116-N-1 Air Monitoring Plan Status

100-B/C and D

General

Cr{VI) Results from Orphan Sites

Setup Air Monitor Shut Down Tour at 100-D

100-BC Pipelines Procurement Status

Tri-Party Agreement Milestone Negotiation, Involving 100-BC Pipelines
CR(VI) Status at 100-D

Cleanup Verification Status at 100-D

Groundwater

100-HR-3, 100-KR-4, and 100-NR-2 Pump and Treat System Status

ISRM Status
ISRM Sodium Dithionite Spill
100-KR-4 Discharge of Chromium Contaminated Groundwater
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084033
UNIT MANAGERS MEETING AGENDA

3350 George Washington Way, Room 1B45
August 24, 2000

Meeting Attendance Sheet — Attachment 1

Meeting Agenda — Attachment 2

Meeting Minutes — Attachment 3

1:00—3:00 p.m. 100 Area 1B45

General

® 100 Area Cleanup Verification Packages

Transition of the CVP Team Lead — ERC CVP Lead Ralph Wilson introduced the new CVP
Team Lead, Alex Nazarali. Ralph and Alex will have a transition period for the next few weeks.

General Status — ERC (Ralph Wilson) provided attendees with a handout showing general status
of the CVP package activities. Ralph briefly discussed the status tables of CVPs in progress and
completed (Attachment 4). Ecology (Wayne Soper) stated that ongoing CVP reviews are e
generally satisfactory, with Ecology mainly having comments regarding language and
constituents of concern (COCs) inconsistencies between CVP packages. Ralph also asked both
Ecology and attendees for any comments that could assist in streamlining the CVP documents.

Technical Items - ERC (Ralph Wilson) discussed two technical items related to CVP packages.
The first item outlined ERC’s conclusions after applying the Model Toxic Control Act (MTCA)
3-Part Test to the deep zone of waste sites (Attachment 5). Ralph explained that CVP packages
issued prior to the 116-D-7 CVP contained information from which MTCA 3-Part Test was only
applied to the sites’ shallow zones. Ecology requested that this test be applied to the deep zone
during the preparation of the 116-D-7 CVP and in all subsequent packages. ERC also performed
an evaluation of the MTCA 3-Part Test application to previously issued packages, and
documented the results in a calculation brief. ERC concluded that CVP packages previous to
116-D-7 passed the MTCA 3-Part Test application, and these sites had also had RESRAD
modeling performed to demonstrate protectiveness of groundwater and the Columbia River.
Attachment 5 provides the summary of this information for the administrative record.

The second item addressed ERC’s evaluation of a more restrictive total chromium standard to
Groundwater protection Remedial Action Goal (Attachment 6). ERC had until recently used the
MTCA Level B total chromium standard; however, the Washington Administrative Code
contains a more restrictive standard. Therefore, ERC evaluated past CVPs for compliance
against the more restrictive standard. ERC identified three cases in which the sites did not meet
the more restrictive standard, and in the three cases performed RESRAD modeling to
demonstrative Groundwater protectiveness. The results were documented in a calculation brief.
ERC concluded that all 100 Area sites where total chromium was a COC complied with the more
restrictive standard. Attachment 6 provides the summary of this information for the
administrative record.
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® Status of 100 Area SAP and RDR/RAWP documents, Revision 2 Comment Response/Resolution ~
ERC (John April) is adding two additional waste sites to the Remedial Design Report/Remedial
Action Work Plan for the 100 Area ((DOE/RL-96-17, Rev. 1) (RDR/RAWP) and /00 Area Sampling
and Analysis Plan (DOE/RL-96-22, Rev. 1) (SAP). Therefore, transmittal of the revised documents
to EPA and Ecology will be delayed. ERC (Kelly Cook) explained that other document changes
included incorporating comments and properly addressing the standard for chromium. EPA (Dennis
Faulk) asked if ERC could change CVP documents that are impacted by the RDR/RAWP and SAP
changes. ERC (Mark Sturges) proposed that 100 D Area CVPs be in compliance with revision 1 of
the RDR/RAWP and SAP documents, while the 100 H CVP documents would be produced in
compliance with the upcoming revision 2. ERC and the regulatory Project Managers took the action

to decide this issue in a separate meeting.

® Burial Ground Record of Decision (ROD) Status - EPA (Dennis Faulk) stated that some minor
changes and comment incorporation was still needed to complete this item. EPA, DOE, and ERC
plan to meet offline for comment discussion/resolution. Dennis stated that the final draft ROD will
be out for review by 8/31/00 and comments are due by COB 9/11/00. EPA also stated that they are
concurrently reviewing the draft responsiveness summary for incorporation into the ROD. The final
ROD is planned to be signed the week of 9/22/00.

® Five-Year ROD Review Status and ERC Comments Status on Document—~ ERC (Ella Coenenberg)
stated that she was collecting ERC comments on this draft document. Ella stated that she would
transmit the ERC comments via e-mail to the document’s author, Larry Gadbois of EPA.

e Rick Bond of Ecology stated that he would be moving from his current position as the Project
Manager for the 100 N Project to Ecology’s Project Manager position for Temporary Transition
Management. The 100 N Project Manager for Ecology will need to be filled.

® EPA (Dennis Faulk) discussed the current issue of adequate warning signs on the Columbia River
along the 100 Areas. EPA stated that more specific signs need to be placed near remediation areas,
especially to warn recreational boaters that the adjacent lands contain CERCLA, radioactively
contaminated waste areas. EPA stated that it planned to present the issue at a Hanford Advisory
Board meeting. DOE replied that it would respond as needed to EPA on this issue.

100 H, F and K, Group 4
® General Discussion/Status - not discussed.

® Rod Cave Waste Site Documentation (New [tem) — EPA (Dennis Faulk) requested that ERC provide
documentation for the Rod Cave waste site. This site, located at the 100 H Area, was not included in
the original scope of remedial action work. However, the site was removed as the most convenient
way to access adjacent pipeline that was within the original scope of work. EPA would like to
review the documentation that identified and included the Rod Cave site as part of the Group 4
activities. ERC (Mark Buckmaster) has the action to support EPA’s request.



Attachment 3

Page 3

100 N

Janet Roth, ERC was introduced to attendees. Janet recently joined the 100 N Area Remedial Action
Project as the Project Engineer.

“Contained In Determination ~ ERC (Janet Roth) stated that 19 samples would be taken in support
this activity during the next week. The samples, which are from the soil matrix, will be sent out for
analysis with a two-week turnaround time requested.

Revisions to the 100 N Area SAP — ERC (Jon Fancher) and Ecology (Rick Bond) discussed some
minor comments to the Sampling and Analysis Plan for the 100-NR-1 Treatment, Storage, and
Disposal Units During Remediation and Closeout (DOE/RL-2000-07, Rev. 0). Both parties agreed
to not incorporate the existing minor comments at this time, but collect additional future comments

for a more substantial future revision.

Revision of the RCRA Permit Due to Deferral of the Pipelines Around the “Golfball” — ERC (Ella
Coenenberg) stated that ERC is working with all involved parties, including Fluor Daniel Hanford
personnel, to complete permit revision for future submittal.

116-N-1 Air Monitoring Plan Status — ERC (Ella Coenenberg) stated that ERC would provide the
document to the Washington Department of Health (Randy Axelrod) by 8/24/00, and upon the
document’s return to ERC would then provide it to Ecology (Rick Bond) for review.

100 N Excavation Schedule (New Item) — ERC (Jon Fancher) stated that the 116-NR-3 Trench
would be completed in about two weeks. Upon Trench completion, the subcontractor will perform
remediation of several small 120 series sites. The 120 series represents small sites that received
chemical releases during reactor operations; none of the 120 sites are radiologically contaminated.
The 116-NR-3 Crib remediation will begin after the 120 series sites have been completed.

100 B/C and D

L

General — ERC (Mark Sturges) stated the ERC would submit the necessary paperwork to take credit
for the remediation of burial grounds adjacent to the pipelines in D Area.

Cr(VI) Results From West Pipeline Segment at 100 D — ERC (Mark Sturges) stated that no
analytical results were available for discussion at this time.

Set Up Air Monitor Shutdown Tour at 100 D — ERC (Mark Sturges) took the action to set up the
meeting with both Ecology (Wayne Soper) and Department of Health representatives. Mark stated
that he would set up the meeting via e-mail.

Review of B/C Pipeline Procurement Status — ERC (Mark Sturges) stated that the Requests For
Proposal for the pipeline work were sent out to several potential bidders, and response was requested

by 9/30/00.
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® Tri-Party Agreement Milestone Negotiation, Involving B/C Pipelines — ERC (Alvin Langstaff)
requested that ERC be permitted to assimilate the project’s budget with the incoming bid
information, prior to renegotiations with EPA of Tri-Party Agreement Milestone M-16-26B. EPA
(Dennis Faulk) concurred with ERC’s request, and instructed ERC to include this verbal concurrence
information in the 110-Day Notice letter from ERC to EPA.

e (Cr(VI) Status at 100 D - ERC (Mark Sturges) stated that no analytical results were available for
discussion at this time.

¢ Cleanup Verification Status at 100 D — not discussed.

e 100 D “Hot Spot” Information (New Item) — ERC (Alvin Langstaff) discussed recent radiological
contamination at 100 D Area. Radiological Controls Technicians (RCTs) were performing surveys
for downposting of the pipeline trenches, in order to accommodate analytical sampling. However,
RCT surveys detected two highly unusual hot spots. Due to the hot spot, downposting activities
were stopped while the situation was evaluated. The hot spot contained radioactive elements that
indicated the spot originated from fuel material. After evaluation, Radiological Controls staff
developed a protocol to address presence of such particles. The downposting surveys resumed, now
including requirements of minimal staff entry, full time RCT presence, and whole body surveys
every half-hour for all personnel working in the area.

® The approved Backfill Concurrence Checklist form for 116-D-12 Sodium Dichromate Facility
(Attachment 7) was entered in to the meeting minutes.

Groundwater

® Dale Obenauer, ERC was introduced to attendees as the new Task Lead for the In Situ Redox
Manipulation (ISRM) Project.

¢ 100-HR-3, 100-KR-4, and 100-NR-2 Pump and Treat System Status — ERC (Garrett Day) stated that
the operations of all three pump and treat units are proceeding as planned. NR-2 well water levels are
currently low, due to the correspondingly low water level for the Columbia River. ERC is working
to keep a consistent operating flow rate in order to operate effectively. U.S, Filters was identified as

HR-3 and Kr-4 resin regeneration contractor.

¢ In Situ Redox Manipulation (ISRM) Status — ERC (Dale Obenauer) provided the current ISRM
status. ERC stated that injection operations had been initiated at 5 of 10 wells under the ISRM
project. Of the 5 wells, reaction products removal had been completed at 3 wells and injections were
ongoing at the other 2 wells. Of the 10 wells, 1 well has a low water level and will require
augmented water levels in order to perform injection operations. ERC also stated that the
wastewater pond for the ISRM activities was operating well, and bird protection was effective. DOE
(Arlene Tortoso) asked ERC to check the actual evaporation rate occurring at the wastewater pond.

¢ ISRM Sodium Dichromate Spill — ERC (Dale Obenauer) discussed an 8/09/00 sodium dichromate
spill at the 100-KR-4 site, in which a misaligned valve sent raw water to a chemical tanker. The
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resulting spill discharged approximately 130 gallons of diluted product to the ground. The spill soil
was analyzed, but did not display a Department of Transportation Reportable Quantity for the
product. The contaminated soil was removed and staged, and will be disposed of at the
Environmental Restoration Disposal Facility when a waste profile is completed.

100-KR-4 Discharge of Chromium Contaminated Groundwater — ERC (Garrett Day) stated that,
during vessel realignments, some processed water was directed to the injection wells with a
chromium value exceeding the ROD value. Project personnel are producing a lessons-learned on the
incident, and responding to the Notice of Violation issued for the discharge incident.

100-HR-3 and 100-KR-4 Pump and Treat Hot Tap Replacement (New Item) — ERC (Joan Woolard)
discussed ERC’s proposed replacement of “hot taps,” or valves that access well unit drain lines. The
drain lines were originally installed in case an emergency occurred (such as power outages) when the
year 2000 arrived. The taps are made of different material than the drain lines and have potential to
separate from the lines during routine expansion and contraction of the lines. The repiacement taps
will be made of the same material as the drain lines. The tap replacement will require that the drain
lines be emptied of residual water. ERC requested Ecology's and EPA’s concurrence to consider the
residual drain line water as purge water, and dispose of it by placing it in a purge water truck and
perform disposal at the Modu Tanks. Ecology (Wayne Soper) agreed with this request. As Larry
Gadbois, the 100-KR-4 Project Manager was not present during the meeting, he will be contacted at
a later time to obtain his concurrence.



APPROVED CVPs
EPAJ/Ecology Processed by
Signoff on WIDS ERC WIDS
Site Designation Site Type Form Group
BC Expedited Response Action Site
T168-5 [Crib, Trench 78187 Complete
BC Group 1 Sites
116-B-1 Trench 12/08/99 Complete
116-B-11 Retention Basin 12/08/99 Complete
116-B-13 South Sludge Trench 7/22/99 Complete
116-B-14 Trench 7122/99 Complete
116-C-1 Retention Basin 1/21/99 Complete
116-C-5 Retention Basin 12/8/99 Complete
IBC Group 3 Sites
[116-B-2 Fuel Storage Basin 1rench 02/24/00 Complete
116-B-3 Crib 02/24/00 Complete
116-B-4 French Drain 2/24/00 Complete
116-B-6A/B-16 Crib/Storage Tanks 05/17/00 Complete
116-B-6B Crib 02/24/00 Complete
116-8-9 French Drain 02/24/00 Complete
116-B-10 Dry Well 2/24/00 Complete
116-8-12 Crib 2/24/00 Complete
116-C-2A/B/C & OB  |Crib/Pump Station 315/00 Complete
DIDR Group 2 Sites
120-D-1 100-D Ponds 8/27/99 Complete
100-D-4 (107D5) Sludge Pit 3/25/98 Complete
100-D-20 (1070D3) Sludge Pit 3/25/99 Complete
[100-D-21 (107D2) Sludge Pit 3/25/99 Compiete
100-D-22 (107D1) Sludge Pit 3/25/99 Complete
100-D-25 Unplanned Release 1/6/1999 Complete
1607-D-2 Septic Tank 11/23/99 Complete
[1607-D2:1 Abandoned Tile Field 3/25/99 Complete
[116-DR-8 Retention Basin 1/6/00 Complete
116-D-7 Retention Basin 8/15/00
D/DR Group 2 Pipelines _
100-D/DR Group 2 Pipeline Overburden Piles 3/30/00 Complete
D/DR Group 3 Sites
116-D-3 French Drain 04/06/00 Complete
D/DR Group 3 Pipelines
H Group 4 Sites
116-H-6 Solar Evaporation Basins 5/13/97 Complete
F Group 4 Sites

Status Date: 8/24/00 9:43 AM

" Attachment 4
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100 Area Cleanup Verification

Application of the MTCA 3-Part Test to Deep Zone
100 Area Unit Managers Meeting -- August 22, 2000

Issue: In CVPs issued prior to the 116-D-7 CVP, the MTCA 3-Part Test was applied to the
shallow zone only. During preparation of the 116-D-7 CVP, Ecology requested that the 3-
Part Test also be applied to the deep zone.

Actions: The 116-D-7 CVP and all subsequent CVPs issued to date document application of
the 3-Part Test to the deep zone. In addition, an evaluation was performed to apply the 3-
Part Test to those sites for which CVPs were issued prior to the 116-D-7 CVP. The
evaluation is documented in ERC Calculation Brief No. 0100X-CA-V0033.

Results: With one exception, for CVPs issued prior to the 116-D-7 CVP, no COCs failed the
MTCA 3-Part Test in the deep zone that had not already had RESRAD modeling performed
to demonstrate protectiveness of groundwater and the Columbia River. The exception was
for the 116-B-14 site where the MTCA 10% criterion was not met (one sample out of four
[25%)] exceeded the RAG of 18.5 mg/kg). Therefore, additional RESRAD modeling was
performed to demonstrate that residual total chrome concentrations at 116-B-14 are
protective of groundwater and the Columbia River; this modeling is documented in ERC
Calculation Brief 0100X-CA-V0037.

Conclusion: The "Statement of Protectiveness” in each affected CVP requires no change.
It is recommended that this summary be entered into the administrative record to document
these additional evaluations.

Ralph C. Wilson Page 1 08/24/00
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100 Area Cleanup Verification
Evaluation of More Restrictive

Total Chromium Groundwater Protection RAG
100 Area Unit Managers Meeting -- August 22, 2000

Issue: The ERC has identified that the groundwater standard used in CVPs, to date, for total
chromium is not the most restrictive standard. To date, CVPs have used the MTCA Level B
value of 16,000 micrograms/liter. The most restrictive standard is, in fact, 100
micrograms/liter per Chapter 246-290 of the Washington Administrative Code.
Consequently, there is a need to evaluate past CVPs for compliance against the more
restrictive standard.

Actions: Attainment of the groundwater protection RAG for total chromium was
reevaluated for all CVPs issued to date. The evaluation identified three cases where total
chromium concentrations met the soil RAG based on the previously used groundwater
standard but failed when using the soil RAG based on the more restrictive standard. These

cases arc:

. 116-B-14 Shallow Zone
. 116-B-14 Deep Zone
. 116-C-5 Deep Zone Level 2

For these cases, additional RESRAD modeling was performed to demonstrate protectiveness
of groundwater. There evaluations are documented in ERC Calculation Brief No. 0100X-

CA-V0037.

Results: The evaluation of all 100 Area waste sites where total chromium was a COC
determined that residual total chromium concentrations are protective of groundwater,

Conclusion: The "Statement of Protectiveness” in each affected CVP requires no change.
Tt is recommended that this summary be entered into the administrative record to document
these additional evaluations.

Ralph C. Wilson Page 1 08/24/00
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Waste Site:
-D-12 WIDS No.:
100-D BACKFILL CONCURRENCE CHECKLIST °
Sodium : : :
. {Concurrence to Proceed with Waste Site Backfill Operations) 100-D-12
Dichromate
Facility

This checklist is a summary of cleanup verification results for the 100-D-12 Sodium Dichromate Facility. The checklist is intended
as an agreement allowing the ERC subcontractor to backfill this site prior to the issuance of thie final cleanup verification package.

The lead regulatory agency has been provided copies of detailed calculations. The results are summarized below.

Regulatory . . RAG
Requirement Remedial Action Goals (RAG) Results Attained Ref.
Direct Exposure — Attain 15 mrem/yr dose rate No radionuclide COCs were identified
Radionuclides above background over 1000 for this site. N A NA
years.
Direct Exposure - Attain individual COC RAGs. The individual COC concentration is Y A
Nonradionuclides below the RAG. S
Mecet Hazard index of <1 for The individual COC hazard index is A
Nonradionuclide Risk noncarcinogens. below 1.
Requirements Cumulative hazard index of <1 The cumulative hazard index is below 1. A
for noncarcinogens.
Excess cancer risk of <1 x 10°® The individual COC excess cancer risk Yes A
for individual carcinogens. is less than 1 x 105,
Attain a cumulative excess The cumulative excess cancer risk is less
cancer risk of <1 x 10°® for than 1 x 107, A
carcinogens.
Groundwater/River Attain single COC groundwater
Protection — & river RAGS.
Radionuclides Attain National Primary
Drinking Water Regulations
4-mrem/yr (beta/gamma) dose
standard to target No radionuclide COCs were
receptor/organ. identified for this site. NA NA
Meet National Primary
Drinking Water Regulations
15 pCi/L (alpha activity)
standard.
Meet total uranium standard of 30
pCi/L.
Groundwater/River Attain indijvidual All the groundwater and river RAGs
Protection — nonradionuclide groundwater & have been attained. Yes A
Nonradionuclides river RAGs.
Other Supporting Sample variance calculation B
Information
C

Sample location design
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All citations above and references on attached sheet are on record with Bechtel Hanford, Inc., Document and Information Services.
Above noted regulatory requirements have been attained.

| &hafpe I lrpug b-21-00 Z\ "z__/\/ Sfz il |
BHI Task Madag 7 Date BHI Project Engineer Date \\,?OEP oject Mam@er Date

Given the attached information, DOE can proceed with backiill of the site with minimal risk.VFinal abproval that the site has met
RAOs and RAGs will occur with the submittal, review, and approval of the Cleanup Verification Package by the lead regulatory

agency.

N/A N/A wt/ ¥-24-0c
EPA Project Manager Date Ecolog§ Project Manager Date

Backfill Concurrence Checklist Attachments/References

Attachment/ Description
Reference
A 100-D-12 95% UCL Calculations for Compliance with Cleanup Standards (Shallow
Zone), 0100D-CA-V0129, Rev. 0
B 100-D-12 Pump Station Sample Variance, 0100D-CA-V0110, Rev. 0
C 100-D-12 Shallow Zone Sample Location Design, 0100D-CA-V0109, Rev. 00
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Attachments:

Calculation Briefs
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Attachment A

100-D-12 95% UCL Calculations for Compliance
with Cleanup Standards (Shallow Zone),
0100D-CA-V0129, Rev. 0
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CALCULATION COVER SHEET

Project Title: 100-D-12 Site Closeout Job No. __ 22192
Area 100-D
Discipline Environmental . Cale. No. 0100D-CA-V0129
Subject 100-D-12 95% UCL Calculations for Compliance with Cleanup Standards (Shallow Zone)
Computer Program Excel Program No.  Excel 97
Committed Calculation X Preliminary Superseded
Sheet - .
Reyv. Numbers Originator Checker Reviewer Approval Date

R LE /

2/is)o> T, Miley wéz |1
L5, Qut T 1 lao/a0

-1{13( oD (o pA

.E. Ivey K.E. Cook F.M. Corpuz

0 Total =7
7]'27]00

T.M. Routt

SUMMARY OF REVISIONS

100-D-12 UCL DV0129 Rev0.ds/Cover
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Bechte! Hanford, inc. ERC TEAM
CALCULATION SHEET
Originator  T.M. Routt J“ML Date 07/13/00 Calc. No. 0100D-CA-V0129 Rev. No. 0
Project 100-D-12 Site Closeout Job No. 22192 Checked 7.B. Miley 4 {AM Date 32 ,
L.E. lve . '
Subject 100-0-12 95% UCL Calculations for Compliance with Cleanup Standards (Shallow Zone) Sheet No. ] ©

Problem:

Calkulate the requisite statistics to evaluate compliance with cleanup standards for 100-D-12 shaliow zone as required by the Instruction Guide (IG) (100-1G-G0001,
Rev. 1); these statistical values will also be used to determine compliance with groundwater and river protection criteria. Also, calcutate the carcinogenic risk for
applicable nonradionuclide analytes (shallow zone only), MTCA 3-part test (all nonradionuciide analytes), and the relative percent difference (RPD) for each

contaminant of concem {COC).

Given/References:

1) Sample Results: Cleanup verification data consist of results from 100-D-12 Pump Station Sample Variance {Calc No. 0100D-CA-V0110, Rev. 0).

2} Lookup vakees from Remedial Design Report/Remedial Action Work Plan (ROR/RAWP) {DOE-RL1998b).

3) DOE-RL, 1998a, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-98-22, Rev. 1, U.S. Department of Energy, Richland
Operations Office, Richland, Washington,

4) DOE-RL, 1998b, Remedial Design Report/Remedial Action Work Plan for the 100 Area, DOE/RL-96-17, Rev. 1, U.S. Depariment of
Energy, Richiand Operations Office, Richland, Washington.

5) BHI, 1999, Instruction Guide for the Remediation of the 100-BC-1, 100-DR-1, and 100-HR-1 Waste Sites, 0100X-1G-G00, Rev. 1,
Bechtel Hanford, Inc., Richland, Washington.

6) Model Taxics Control Act, Washington Administrative Code-173-340, and Statistica! Guidance for Ecology Site Managers,
Ecology Pub. #92-54, Washington Department of Ecology, Olympia, Washington.

7) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement 5-6, Analyzing Sile or Background Data with
Below-Detection Limit or Below-PCIL Values (Censored Data Sets),

8) EPA, 1984, WSEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, EPA 540/R-84/013.

9) Caiculation of Hexavalent Chromium Carcinogenic Risk (Calc No. 0100X-CA-00031, Rev. 0).

Solution: .
Calculation methodology Is described in Ecology Pub. #92-54, balow, and In Attachment A-1 of the SAP. Use data from attached worksheets to calculate the 95%

upper confidenca imit (UCL) for each analyte, carcinogenic risk and perform the MTCA 3-part lest for nonradionucides, and RPD calculations for each COC.

Calculation Description:

The subject calculations were performed on data from soil samples from waste site 100-D-12. The data were entered Into an EXCEL %7 spreadsheet and
calculations performed by utilizing the buill-in spreadsheet functions and/or creating formulae within the cells. The statistical evaluation of data for use In accordance
with the ROR/RAWP is documented by this calculation. Sphit and dupiicate RPD results are used in evaluation of data quality and are presented in the Cleanup

Varfication Package (CVP) for this site,

Methodology:
The statistical value calculated to evaluate the effectiveness of cleanup was the 85% UCL. For nonradioactive analytes with > 50% of the data below detection kmits,

the maximum value for the sample data was used Instead of the 95% UCL. Al nonmadionuclide (i.e., hexavalent chromium) data reported as being below detection
¥mit were sel to 2 the detection imit value for caiculation of the statistics (Ecology, 1963).

For the slatistical evaluation of duplicate sample pairs, the samples are averaged before being included in the data set, after adjustments for censored data as
described above.

The MTCA statlstical guidance suggests that a test for distributional form be parformed on the data, and the 95% UCL calcuiated on the appropriate distribution, For
small data sets (n < 10), the cakculations are performed assuming a nonparametric distribution, so no 1est for distribution is required.

The estimated hazard quotient (for applicable nonradionucide COCs) is determined by dividing the statistical value {derived in this calculation) by the MTCA B
noncarcinogenic cleanup limit. The nonradionuclide carcinogenic risk, above background, is determined by dividing the statistical value by the MTCA B carcinogenic
cleanup limit and then muttiplying by 10*. For data sets where afl values are below detection, nalther of these calculations are required. For noncartinogenic
nonradionuchde COCs, only the estimated fraction of risk computation must be performed.

The MTCA 3-part test delermines if:

1) the statistical value exceeds the most stringent cleanup fimit for each nonradionuciide COC,

2) greater than 10% of the raw data exceed the most stringent claanup Imit for each nonradionuciide COC,

3) the maximum value of the raw dala sel exceeds two times the most stringent cleanup imit for each nonradionuchide COC.

The 3-part test is performed for nonradionuclide analytes found in overburden, the shallow zone, and the deap Zonhe, as necessary.

The RPD is performed when both the main value and, either, the duplicale, spiit, or regulator spiit values are greater than 5 times the target detection §mit (TOL).
These RPD calculations use the following formula:  RPD =[ M-S|{(M+5)2)]*100

where, M = Main Sample Value
D = Spiit (or duphicate) Sample Value

For QA/QC spiit and duplicate RPD calculations, 8 value below +/~ 30% indicates the data compare favorably, For regulatory splits, & threshold of +/- 35% is used
(EPA 540/R-94/013). If the RPD is greater than +/- 30% {or +/- 35% for regulatory split data), further investigation regarding the usabllity of the data Is performed.

If regutator splits comparison is required, an additional parameler is evaluated. A control imit of +/- 2 times the TDL shafl be used if either the main or regulator spit
vaiue is less than 5 times the TOL and sbove detection. In the case where only one result is above the five times the TOL and the other is below, the +/- 2 times the
TDL criteria applies. Therefore the following calculation is parformed during these two cases involving regulator spht data:

difference = main - reguiator split

If the difference is greater than +/- 2 times the TDL, then further investigation regarding the useabllity of the data is performed.

100-D-12 UCL DV(129 Rev0ds/Summeary
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Bechiel Hanford, Inc. ERC TEAM
CALCULATION SHEET
Originator T.M. Routt J M Date 07/13/00 Calc. No. 0100D-CA-V0129 Rev. No. 0
Project 100-D-12 Site Closeout Job No. 22192 Checked T.B. Milef %BM Date zé gﬁ 500
L.E. Ive
Subject 100-D-12 55% UCL Caiculations for Compliance with Cleanup Standards (Shallow Zone Sheet No, of
Results:

Package (CVP) for this site,

The results presented in the summary tables that follow are for use in RESRAD dosefrisk analysis, as applicable, and the Cleanup Verification

Result Summary - Shallow Zone

100-D+12 Shallow Zone Sample Data, SDG No. H0828 and H0829.

Cr+6 56E-01 U mg/kg

MTCA Evaiuation {Shallow Zone)
qMT C) it Test;

95% UCL > Cleanup Limit? NO

> 10% above Cleanup Limit? NO

Any sample > Cleanup Limit? NO

Risk Estimate:

Hazard quotient for each nonradionuclide: NA
Risk for each carcinogenic nonradionuclide: NA

Relative Percent Difference (RPD) Resuits (Shallow Zone}
QA/QC Analysis :
. . . .| Duplicate Split
Analyte Duplicate Analysis | Split Analysis Analysis Analysis

Cr+6

Al hexavalent chromium resulls are below detection; therefore,
calculation of RPD is not required.

100-0-12 UCL DVQ129 Revl.xls/Symmary
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NOTES

SUBUNIT 1.
SHOWN ARE REFERENCED TO NGVD29 VERTICAL DATUM.

! BASE EXCAVATION ELEVATION: EL 140.06
P BACKFUL: EL 14250

LEGEND

CLOSEQUT VERIFICATION SAMPLING NODE

GAMMA. ENERGY ANALYSIS
SAMPLING NODE

SAMPLE LOCATION TABLE

&

DECISION SUMI’ SAMPLING AREA | SAMPLE NODE | NORTHING EASTING
1 Al Al—2 151407.29]573345.52
: Al—3  |151406.02]573345.39
i Al—4__ 1151404.85[573345.41
[k Al—10  |151408.671573347.62
Al—13  [151403.19|573347.73
Al-16  [151397.56|573347.85
A2 AZ—3 _ [151407.58| 573348.31
AZ—6__ |151401.55| 97334939
A2—7  |151309.44]573348.41
A2—10 __|151409.32|573350.86
AZ—14 _|151401.00)573350.96
A2—15  [151399.04|573350.99
T A3 AS—1__ [151411.58]|573352.28
A3—2 _ [151409.49][573352.33
AJ—4 151405.37]573352.43
A3-5 _ |151403.32[573352.48
A3—0 _ [151411.54|573353.85
A3—11_ |151407.52{573353.93
Ad A4—3 _ |151406.66]573355.61
Ad—4  |151404.82|573355.65
Ad—7  [151399.26|573355.76
A4—9  |151408.61]573357.10
A4—12  {151404.00]|573357.73
Ad-13 [151402.67|573357.74
|
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A B C [ D | E [Fl ¢ | JIIJJKILIM|N|_0.|P|QIR[S
1 |Bechtel Hanford, Inc. : ERC TEAM
2 [
3 CALCULATION SHEET i
4 _ !
5 |Originator TM. Routt Jwmt. . Date 07/13/2000  Calc. No.: 0100D-CA-V0129 | Rev. No. 0
6 |Project 100-D-12 Site Closeout ‘ Job No. 22192 Checkedby: TB.Miley 4 ? Date /)& {0
7 |Subject 100-D-12 95% UCL Calculations for Compliance with Cleanup Standards (Shallow L.E. ivey ; Date 7 g! 3 fo-e
g ) i— Sheet No. 6 of 6
10 {Split/Duplicate Analysis: |
HEIS Cri6 !
11 Number (mp/kg) : ' !
12 Result PQL Type in same list of #88ivies as in RPD analysis and 95% UCL. b
13 |Shallow Zone B
14 Type in HEIS n d values from Table A-1 for original samples.
15 L
16 Duplicate of BOY2L9 BOY2N7 4.2E-01 U 4.2E-01 Type in HEIS n d values from Table A-1 for QA/QC duplicate samples.
17 Duplicate of BOY2NS BOY2ZN9 4.1E-01 U 4.1E01 . : e
18 Split of BOY2L9 BOY2P0 8.0E-02 U 8.0E-02 Type in HEIS hd values from Table A-1 for QA/QC split samples.
19 Split of BOYZNS BOY2P1 8.0E-02 [1) 8.0E-02 E e
20 1 i _:
21 (TDL) 0.1 [Type in target d imit (TDL) from SAP. .
~IF(C$14=="NA "NATIF(CS16="NA","NA", Checks to see if ginal and duplicate samples-are below the minimum detectabie aclivity (MDA) for radionuclides or practical
Both> IF(AND(CS14>E$14,C$16>ES16), Y es quantitation limit {P or nonradionuclides. If "No-Stop (acceptable}”, RPD analysis is no! required.
22 MDA? (continue)”,"No-Stop (acceptable)™))) . ! ) -
=IF(CZ3="NA","NA",IF{C23="No-Stop ' ,
(acceptable)”,"" IF(AND(C$ 14>(5*C$22),C$16> Checks to see if iginal and duplicate samples are above 5 times the target detection limit (TDL). If "Yes (calc RPD}" then RPD analysis
Duplicate Analysis Both (5*C$22)),"Yes (calc RPD)","No-Stop is required. .
23 >5xTDL? {acceptable)")))
=[F(C23="NA","NA",IF(C23="No-Stop Calculates relative pbilient difference (RPD} between the original and the duplicate results. If the above steps indicate an RPD calculation is
(acceptable)”,"" IF(C24="Yes (calc required, the RFD vdue will calculate automatically. If the RPD is greater than 30% the value will be in italics. :
24 RFD RPD)",+{ABS((C314-C316)/((C314+C816)/2))).""))}
=IF(C$14="NA","NA" IF(C318="NA","NA", '
Both> - IF(AND{CS$14>E$14,C$18>E$18),"Yes
25 MDA? {continue)”,"N a ble)” !
- =[F(C29="NA","NA" IF(C29="No-Stop .
(acceptable)”, " IF(AND(C$14>(5*C$22),C3 18>
Split Analysis Both " (5*C$22)),"Yes (calc RPD)","No-Stop Pmcests is the f/ame ﬁ"spln‘ RPD analysis as for duplicate RPD analysis. For RPD analysi; of dpphcate and QA/QC split data the comparison
26 >5xTDL? (acceptabie)™))) percentage is +/-30%. - ; j
. ,‘: )
- =[F(C29="NA", "NA" IF(C29="No-Stop = |
(acceptable)”, ** IF(C30="Yes (calc ]
27 RPD RPD)” +(ABS((CE14-CS18)/((C314+C318)/2))),""))) !
28 %

100-:-12 UCL DV0129 Rev0.xts/RPD Analysis Formula Sheet




A___J] B ] ¢© |} ] I E 1 F 1T & 1T W 1T T 3 1 * 1 ¢t
1. 1Bechtel Hanford, in ERCIEAN
2
._T...‘ CALCULATION SHEET
4] 3 .
|5 |Originator T.M. Routt my Date __ 07/13/00 Cate. No. 0100D-CA-V0129 Rev. No. o
|8 |Project 100-D-12 Slta Closemﬂ Job No. 22192 Checked T.B. Mile Oste
7 _|Subject 1 fations liance :F pnda Bllow - LE Ivey / Dau%
% - Sheet No, of
100-0-12 Shallow Zone Sample Data, 5DG No.
10 |HOA28 and HOS28, Neon-radloactive COC Formulae
1 11] Sampling HEIS Sample
12 Ares Number Date __ N
RE Al-2 BOY2LY 05101400 Osts menustly entered from SDG defiverable package. Cuaiffiers assigned according fo the
14 At-3 BOYZ2L4 08/01/00 U date package or availabls date validation packags.
15 At-4 BOY2LS 05/01/00 U
18 AT1G BOY2LA D810 U
i7 At-13 _BoY2L? 05/01/00 Y]
1 Atl-1€ BOY2LS 05/01/00 7]
19 A2- BoYaLe (05/01/00 [¥]
20 AZE BOYZMO 05/01/08 U
21 A2-] BOY2ZM1 05/01/0( 1]
22 A2-10 BOY2M2 05/01/0 . [
23 AZ-14 BOYZM3 050100 41ED v
24 AZ5 BOY2M4 05/01/00 1.9E-0 ¥
2 A3-1 BOY2MS 05/01/00 4.2E-01 U
25 A3-2 ‘HIY2ME 05/01/04 4 2E.01 T
127 A3 BOY2M7 05/01/00 4.0E-01 ¥
28 A3 BOYZME 05701700 4.1E-01 J
29 Al BoY2M9 05/01/00 __4.1E-01 J
30 A3-11 BOY2ZND 05/01/00 4.2E- U
a1 Ad-3 BOY2N1 05/01/00 5.8E-01 U
32 Ad-4 BOYZN2 05/01/00 4.2E-01 U
33 Ad-7 BOY2NI 0501/00 4.3E-0% T
4 Ad-9 BOY2N4 05/0 4. 1E-01 U
35 Ad-12 BOY2NS 05/01/00 4.1E-01 U
36 Ad-13 BOY2NG Q5/01/0Q 4.28-01 1)
Duplicats of
7 BOY2L9 BOYZNT 05/01/00 4.2E-01 %
Cuplicate of .
38 BOY2NS BOY2N9 05101100 4 1E-01 U
38 |
40 | Statistical Computation input Dats {For rad, MDA used for nondetects. Fnr nonradl 112 DL used for nondetects, Dup/Main sam E &3 averaged)
| 41 Sampling HEIS Sample
42 Arez Number Date ﬂg
An "iF" comparison is used (o determing appropriate input vejue. if the dats is quaiifed with
43 A2 Bovas 05/01/00 =IF(D13=" " [F{E13="U"013/2.013)) "U", then haif the detection Himk is tsken as the Input v::ue. olharwise, the rtpo:ad r!:l‘.ﬂt s *
— P— used.,
44 Al-3 BOY2L4 05/01/00 =F(D14=™ ™ IF{E14=")" D14/2.D14
45 A4 BOY2L5 05/01/00 =|F(D15="™ IF(E15«"U",D158/2 D15
48 A1-10 0Y2L6 5701/00 w]F(D18s™ ™ |F(E16a7U" D16/2,018)
47 Al-13 oY2L? 05/01/00 s|F{D17=" = IF(E17="U"D17/2,017
48 Al-18 0Y2Ls 05/01/00 =|F(D16u™ ™ IF(E18="",D18/2 D18
Y20 =AVERAGE(F|COUNTIFETS,~U)=1 D197z, Bverace formal & 0o
. AZ-3 BOYZNT 05/01/00 Dm‘,'f‘czgffﬂf@"'"u""' 03712087 oo mg'dﬂm 4 mmo i cases of nondetect reaults (U qualifiad, censored),
0 A25 BOY2MO 850100 | ___lﬂ__u_._?____‘_ll" TP (E207177,D20/2,020 An *IF" comparison Is used 1o determing approprists iput vafue. i ihe Cata 1§ qualiiad with 8
1 22T BaYZM1 08100 =F{Dz1=™ = (F{E21="" D2172 D21 "U* than hatl
= FVRT: a1 e FDT = 1F e u"dlha the detection limh iz taken a8 the Input value, otherwise, the reported result la
53 AZ-14 00 sIF{D23=™ " IF(E23«"y" D23/2,
54 A5 00 =fF ™ IF(E24 D24/3
55 — AR 00 a|F{D25«= {F(E28="L D26/2 D25))
56 _A3.2 00 =|F(D28=" ™ |F(E28="U" D20/2 D26)
Eid Add 400 . =iF(O27=" ™ [F(E27e"U",D27/2,D27))
53 AL-3 150 =T LR i (Babary Dati2, b2ty
EL) A3-9 =|F(D20="" ™ IF(E2¢="U" 026/2,D28}} . e
80 A3-11 20=", = |30 0/2.D30
I
a3 Ad-T
84 Ad-9 BOY2N4
BoY2NS/ -AVERAGE(IF(COUNTIF(ESS."U"M D35/2, Averags for Y et
65 A412 BOY2N9 08/01/00 D038) FICOUNTIF(£36,U"1,038/2,038 . m? mein & duplicets sample. In cases oh_pndmcf results ("U" qualified, censorsd),
26 413 BOY2ZNG 08/01700 =|F{Dag=" |F(E38="U" D3A/2,038)) An TE* 8 used o delermine approprete put veiue. 7 the deta 1s queiied wifi s
| 68 | Statistical Computations i
[ Cr+é
: Statistical value based onj is assimed % the §5% UCL using Z-
Defauit 1o Maximum Value mﬂmmw,mmsmmmmmmmm-ndwpmmﬂsﬁ
" uc:.mrnmmmm 10) of, for greater then 30% censorad dais (<DL}, the
n [ mw . " - fotic: Vi
% < Detaction limiy =HCOUNTIF{E13:E38 LI -IF{{COUNTIF yr
B e m»nm«mmmnmmmm;m
Sty 3 have «m m apym
72 »=1,1,0){COUNT(D13:036}:2) e o B Tt et g rom the count of " queillrs when (he rumber of U
maan o o -m—l
73 =AVERAGE(D43:088) g ‘ hputvahn(o#umdiorunmd
sl. dev] Computes the arit A " -
74 =STDEV{D43:086) , cansored duie. aer 173 O motacamen on the stetistical input values (sdjusted for
Z-stattstic] ) Compuies he Z-ataitatic for 8 hals tadled DA T TNAT
75 NORMINY(0.850.1) 08% LicL b R e, o o Sopleye "NA”Is caves whers the
85%LUCL on mean ariste 08% LT
16 =D73H{{DTS DT4HSARTOTIN) . dbind: 4. “ _ whm. ms 777}
max value Cdumld«muandduuwﬂ»mmammmmummmmm
- =IF(|SNAVLOOKUR(DT? D13:E38,2 FALSE)),“ IF( | neut valuss (acfusted for censored dets, afler 1/2 DL replacement). Column J exaimines the
VLCOKUP(DZT,DM3:E38,2 FALSE=D,™, range of vaiues in the raw date for the corresponaing value in Column | and displays s
77 =MAX(D13:038) VLOOKURDT?7 D13:€38, 2 FALSEN) quaiifier.
Statlstical value) Column | simply reXeratez the appropriste statistical vaiue from above, or ¥ 50% ere iess fhan
detection imit the maximumn vaive is used. Column J uses an TE* compatison so that s “U*
qualifier It displayed in cases wivry greaier ihan 50% of the date is censored (s.0. “U*
78 wIF(D72>0.5, D77, D78} | quaiitied). B i AR )
] pT— g — ~ = :
A Most Stringant Nonndlseitie Closndp LI - ; : : “Human Heaith Pre n Maoul o Tirmit,
] ’ An “IF* comparison Is used to display "YES" if the statistical valus set exceads the most
85 95% UCL > Cieanup LImit? =|F{DBO>DBA "YES™ "NC™) stringent cleanup limit.
. =IF(COUNTIF(D13:038,>2.1"/D71> . An "IF* comparison Is used to displey *YES" if grester than 10% of the data st axceeds the
86 > 10% above Cleanup Limit? C.1,"YES" "NQ7) most stringent cleanup |
An*IF" comparison ls used 10 ispisy "YES" 1 the maximum velus of fhe Gate set exceeds
. mwmmmm mmuhmummnmmms
87 Any sample > 2X Cleanup Limit?, sIF(D77>084°2 "YES",'NO") the other semoh o aodiio
88 RISK EVALUATION:
[39] MTCA B Noncarcinogenic Cleanup: 400
dnmpliﬂit). wnmm-mmmnmm duts set) s
| 80 ] Hazard quotient for each nonradionucilde: NA : In A
| 91 ] MTCA B Carcinogenic Cleanup: 21 M
: us B
carcinogenic ciesnup limit and multiplying by 10° for detected carcinogenic COCs sbove
background. "NA" is manuaily entered for nmmlnogmc COCs and when all raw sample
92 Risk far sach carcinopenic nonredionuclids: NA * valuas for a COC are balow detaction or balgw b
| 83 [NONRADIONUCLIDE SUMMARY: *All sample results ars below deiection,
94
[ 85 | MTCA Compliance?| -IF(COUNTIF(DIS:Dii- Vs ﬁ. ia j iil")
96 Nonrad noncarcinogenic sum of quotients NA
97 Nonrad carcinoganlc risk: NA

100-D-12 UCL DV0120 Rev0.xis/UCL, Formulas
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htis

Cr+6
11 Number
12 Reault | T
13 Resolts
14
15
Duplicate of]
16| BOY2L9 BOYIN? 4.2E-G1 U { 42E01
Duphicate of
17 ] BOYINS BOY2N9 4.1E-01 U [ 4.1E01
Splitof
18] BOYILS BOY2PO 80602 | U | 80E02 |
SpEtof
16| BOYINS BOY2PI1 8,0E-02 U | 8.0E-02
20
[ 21| Shaltow Zowe Anslysis: _
2 {IDL) 0.t
Both>
| 23] Duplicate POLT No-Stop (acceptable) _|
Analysis Poth >
241 (A23) SxTDL?
Ea ' RPD
Both> :
28| Dopicat POLY No-Seop (sceepable) |
Analysis Both >
| 27] as) SxTOL?
28 RPD
Bath>
| 29 ] Split PQL? No-5t0n (aceeptable)
Analysis Both >
30| (A23) SxTDLY
31 RPD
Both>
32 spte rQLe No-Stop (scoeptable)
Analytis Both >
33] (Ae12) $¥TDLY
34 RPD

A | B c o] E JFl- 6 T HT T I K | L _JM'NJ[ ©
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% |Originator TM. Rout < Date 071132000 Calc. No:: 0100D-CA-VO129 Rev. No. o
100-D-12 Ske Closeoul__ Job No. 221982 Checked by: TA. Oate %
E.ivey
7 |Subject _100-D-12 85% UCL Caiculations for Compiiance with Cleanup Standards Zone Sheot No. ad
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1 A | B [ ¢ | D | E ! F [G] H 1] K] L [™
2
4 |Originator T.M. Routt JM Date 07/13/00 Calc. No. 0100D-CA-V0129 Rev. No. 0
5 |Project 100-D-12 Site Closeout  Job No, 22192 Checked T.B. Miley 4614 Date  7[[]loO
6 LE Ilvey £
-7 _|Sublect 100-D-12 85% UCL Calculations for Compliance with Cleanup Standards (Shallow Zons) Sheet No. Jofb
8 :
10 [100-D-12 Shallow Zone Sample Data, SDG No. H0828 and H0829.
11 Sampling HEIS Sample Cr+6
12 Area Number Date mg/kg Q
13 A1-2 BOY2L3 05/01/00 4.2E-01 U
14 Al-3 BOY2L4 05/01/00 4.2E-01 U
15 A1-4 BOY2L5 05/01/00 4.2E-01 U
16 A1-10 BOY2L6 05/01/00 4.2E-01 U
17 A1-13 BOY2LY 05/01/00 4.1E-01 U
18 A1-16 BOY2L8 05/01/00 4.4E-01 U
19 A2-3 BOY2L9 05/01/00 4.2E-01 U
20 A2-6 BOY2MO 05/01/00 4.2E-01 U
21 A2-7 BOY2M1 05/01/00 4.2E-01 U
22 A2-10 BOY2M2 05/01/00 4.2E-01 1)
23 A2-14 BOY2M3 05/04/00 4.1E-01 U
- 24 A2-15 BOY2M4 05/01/00 4.3E-01 U
25 A3-1 BOY2M5 05/01/00 4.2E-01 9]
26 A3-2 © BOY2M6 05/01/00 4.2E-01 U
27 A3-4 B0Y2MT7 05/01/00 4.0E-01 U
28 A3-5 B80Y2MS8 05/01/00 4.1E-01 U
29 A3-9 BOY2ZM9 05/01/00 4.1E-01 U
30 A3-11 BOY2NQ 05/01/00 4.2E-01 U
3N Ad-3 BOY2N1 05/01/00 5.6E-01 U
32 Ad-4 BOY2N2 05/01/00 4.2E-01 U
33 Ad-7 BOY2N3 05/01/00 4.3E-01 U
34 Ad-9 B0Y2N4 05/01/00 4 1E-01 U
35 Ad-12 BOY2N5 05/01/00 4.1E-01 U
36 A4-13 BOY2N6 05/01/00 4.2E-01 U
Duplicate of 05/01/00
37 BOY2L9 BOY2N? 4.2E-01 U
‘ Duplicate of 05/01/00
38 BOY2NS BOY2N9 A1E-01 U
39
40 | Statistical Computation Input Data (For rad,
41 Sampling HEIS Sample Cr+§ Q
42 Area Number Date myg/kg
43 Al-2 BOY2L3 05/01/00 2.1e-1
44 A1-3 BOY2L4 05/01/00 2.1E-H
45 Al-4 BOY2LS 05/01/00 2.1E-01
46 A1-10 BOY2L6 05/01/00 2.1E-01
47 A1-13 BOY2L7 05/01/00 2.1E-01
48 A1-16 BOY2L8 05/01/00 2.2E-1
eqyaL o/ Q5/01/00 .
| 49 hz-3 BOY2N? | et qer T
50 A2-§ BOY2MO 05/01/00 _ 2.1E-01 o '
51 A2-7 BOY2M1 05/01/00 2.1E-01
52 A2-10 BOY2M2 05/01/00 2.1E-01
53 A2-14 BOY2M3 05/01/00 2.1E-01
54 A2-15 BOY2M4 05/01/00 2.2E-01
55 A3-1 BOY2MS 05/01/00 2.1E-01
56 A3-2 BOY2M6 05/01/00 2.1E-01
57 A3-4 BOY2M7 05/01/00 2.0E-01
58 A3-5 BOY2M8 05/01/00 2.1E-1
59 A3-9 B0Y2M9 05/01/00 2.1E-01
80 A3-11 BOY2NO 05/01/00 2.1E-01
61 A4-3 BOY2N1 05/01/00 ' 2.8E-01
62 Ad-4 BOY2N2 05/01/00 2.1E-1
63 Ad-7 BOY2N3 05/01/00 2.2E-01
84 A4-9 BOY2N4 05/01/00 21E-01
BOY2NS/ 05/01/00
65 A4-12 BOY2N9 21E-01
66 Ad-13 BOY2N6 | 05/01/00 2.1E-01
67
68 |Statistical Computations
59 Cr+6
Statistical value
70 based on Default to Maximum Valua
71 N 24
72 }% < Detection limit -
| 73 : mean
75 Z-statistic|
76 1 95%UCL on mean 2.2E-01
77 max value 5.6E-01 U
78 Statistical value 5.6E-01 - U
79 Background _ NA
80 Statistical value 5.6E-01 U
82
83 |MTCA 3-PART TEST: —
Most Stringent Nonradionuclide Cleanup Human Health
84 |Limit and RAG Type: 2.1 Protection
85 95% UCL > Cleanup Limit? NO
86 > 10% above Cleanup Limit?| __ . NO
87 Any sample > 2X Cleanup Limit? NO
88 |RISK EVALUATION:
89 MTCA B Noncarcinogenic Cleanup: 400
90 Hazard quotient for each nonradionuclide: NA *
91 MTCA B Carcinogenic Cleanup: 2.1
92 Risk for each carcinogenic nonradionuctide:]  NA __ %
93 |NONRADIONUCLIDE SUMMARY: *All sample rasults are below
Y detection. o
05 MTCA Compliance? YES
96 Neonrad noncarcinogenic sum of quotients: NA
97 Nonrad carcinogenic risk: NA

EEOF8O
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CALCULATION COVER SHEET

Attachment 7

Project Title: 100-DR-1 Remedial Action Job No. 22192
Area 100-D
Discipline Environmental *Cale. No.  0100D-CA-V0110
Subject 100-D-12 Pump Station Sample Variance
Computer Program Excel Program No. Excel 97
Committed Calculation Preliminary Superseded
Rev. { Sheet Numbers Originator Checker , Revieu;er Approval Date
L s Y Fay
Cover - 1 Chie | FA s TR Fu
0 Calculation - 5 C. Trice & =20 -00 3’(“%?’% §-23-00
Total - 6 LW A@L@ﬂ_i &?j‘b{n
. SUMMARY OF REVISIONS
Scanned Rev, Date Bar Code No.

* Obtain Calc. No. from DIS.



Attachment 7
Calc. Summary

‘ CALCULATION SHEET
Originator C Trice (‘,( Date June 8, 2000 Calc. No. 0100D-CA-V0110  Rev. No. 0
Project  100-DR-1 Remedial Acion Job No, 22192 Checked ¥4 /oy, (|  Date p-40-O0
Subject  100-D-12 Pump Station Sample Variance Vv SheetNo. 10of 5

1
2 [Problem: -
s [Perform a sample vanance caiculation fo determine the number of samples required for the100-D-12 Pump Station,
4 |Shallow Zone Decision Unit, verification sampling, as required in DOE/RL-86-22, Rev. 1,

s |"100 AREA REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN" (SAP); and Instruction Guide (1G) 0100X-1G-
s |G0001, Rev. 2, "INSTRUCTION GUIDE FOR THE REMEDIATION OF THE 100 AREAS WASTE SITES.

7

]

L]

Given:

1) Sample locations for the100-D-12 Pump Station, Shallow Zone Decision Unit, are identified on the 100-D-12
16 [Pump Station, Sample Design, Calculation Number 0100D-CA-V0108, Rev. 0.

11 (2) Resuits of Hexavalent Chromium (Chromium VI) provided by Recra LabNet Laboratory.

12 [3) Lookup values from DOE/RL-96-22, Rev 1.

13 [4) Requirements from DOE/RL-96-22, Rev 1 and 0100X-1G-G0001, Rev 2.

15 |Solution: :

18 |Calculation methodology is described in Attachment A-1 of DOE/RL-86-22, Rev 1. Data from attached worksheets
are used to calculate the required number of samples. Cr (VI) is the only COC for this site. This metal was present in
t |the original field characterization of the 100-D-12 Pump Station. The basic premise of the statistical design is that

1 {this metal species is representative of the contaminant distribution.

-
-

20

21

2 (SheetNo, Sheet Title Topic

n 1 Calc. Summary Summary overview of calculation brief.

2 2 Variance Variance calculation to compute the number of verification samples required.
2 3 Formulas Excel spreadsheet formulas used to perform the variance calculation.

= 4 Data Summary Sample ID, sampla location, and data for selected analytes.

g 5 Sample Results Chromium VI results reported by RECRA laboratory.

» .

2 |Calculation sheets and data sheets are inter-linked in such a way that a change in the data will affect the calculation.
= [An "=IF" statement is used in column "O" of the "Data Summary” spreadsheet to verify that the sample identification
s number and sample location are correctly linked to the appropriate analytical result.

32
= {Concluslon:

u [The required number of samples for the 100-D-12 Pump Station, Shallow Zone Decision Sub-Unit, is less than the
3 Idefault number (4 samples) specified in DOE/RL-96-22, Rev 1. Therefore, the default number of four composite

» |samples will be collected from each shallow zone decision sub-unit.

CVS100-D-12.X1s Calc. Summary ' 6/20/00



Originator  CTies &N

Variance

CALCULATION SHEEY

June B, 2000 Calc. No. 0100D0-CA-V0110 _ Rev. No. 0

Attachment 7

Project 100-DR-1 Remedial Action

22192 Checked 3‘& Cmg m

Subject 100-D-12 Pump Station Sample Variance

Date [ -0 -0

SheetNo. 20of5

1 Statistical Evaluation of Analytical Data

2 The required number of samples resulting from the calculation Is highlighted at the botiom of the page.

3 Each value [s reflective of the specific anaiyte svaluated,
4 The highest vaiue of the three evaluations is used {o determine the requined number sampies as compared against the default of four.

L]

¢« Decision Unit = Shallow Zone
1 Samples values from Chromium VI Analysis in mg/kg.

Sample Area="A"

Constituent

4.20E-01

CV35100-D-12.xls

u
12| BOY2L4 Al1-3 4,20E-01 U
13| BOY2LS Al-4 4.20E-01 U
u|80Y2L6 A1-10 4.20E-01 U
»|BOY2L7 A1-13 4,10E-01 U
wBOY2LE A1-16 4.40E-01 u
7[BOY2L8  |A2-3 4.20E-01 u
11| BOY2ZM(Q A2-6 4. 20E-01 u
1 BOYZM1 A2-T 4.20E-01 u
x{BOY2M2 A2-10 4.20E-01 u
»|BOY2M3 A2-14 4.10E-01 u
2 BOY2M4 A2-15 4.30E-01 ]
=n|BOY2M5 A3-1 4.20E-01 U
2| BOYZ2M6 A3-2 4.20E-01 U
= BOY2M7 AS-4 4.00E-01 v
=|BOY2M8 A3-5 4.10E-01 u
z7|BOY2MS . A3-0 4 10E-31 U
»|BOY2ND A3-11 4_20E-01 )
2|BOY2N1 Ad-3 5.60E-01 U
2]BOY2N2 Ad-4 4.20E-01 U '
31|BOYZN3 A4-7 4.30E-01 U
»2|BOY2ZN4 Ad-9 4.10E-1 )
1| BOY2NS Ad-12 4.10E-01 u
4#/BOY2NS A4-13 4.20E-01 u
»|Mean===szs====> 4.24E-01
| Standard Deviation=> 3.01E-02
3| = 5.91E+01
»|Number of Samples> 1.77E-03

Variance

6/20/00
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Data Summary Attachment 7

1 CALCULATION SHEET
2 Originator G Trice f‘{ Date June 8,2000  Cake.No.  0100D-CA-V0110 Rev. No, 0
3 Project  100.DR-1 Remedial Action Job Ne. 22182 Checked 8 (ovgli Date 30 -0

4 Subject  100-D-12 Pump Ststion Sampla Variance
s Dacision Unit = Shallow Zone Sampling Areas = "A"

SRy e ] o
. . . [ . R T . is S DA . e
1| BOY2L3 { 5/1/2000 10:00 AM Shallow Zone | 151407.28 | 573345.52] BOY2L3

o] BOYZLA | 5172000 10.03AM| A1-3 | ShallowZone | 161406.02 | 573345.30] BOY2L4 | o042
o BOYZLS | 5172000 10:06 AM| A1-4 | ShahowZone | 161404.85 |573345.41] BOYZL6 | o4z
| BOY2LS | &/1/2000 10:09 AM| A1-10 | GhadlowZone | 151408.67 |573347.62] BOY2L6 | sz
| BOYZLT | 57172000 10:12 AM] A1-13 | SnotowZone | 151403.19 |573347.73] BOY2L7 | 041
12| BOY2L8 | 5/1/2000 10:15 AM| A1-16 Shallow Zone | 151397.56 | 573347.85] BOY2L8 C.44
[ BOY2ZLS { 5/172000 10.-1B AM| A2-3 | ShallowZone | 151407.56 |573349.31] BOY2Le | 042
| BOYZMO | 57172000 10:21 AM| A2-6 | ShallowZone | 151401.55 |573340.35] BOY2ZMO | 04z
15[ BOYZM1 | /172000 10:24 AM| A2-7 | ShalowZone | 151300.44 |673349.41] BOVZM1 | o4z
BOY2M2 | 57172000 10:27 AM| AZ-10 | Shakow Zone | 151409.32 |573350.86] BOYZM2 | 0.4z
BOYZM3 | 5/172000 10:30 AM| AZ-14 | ShellowZone | 151401.00 |573350.06] BOYZM3 | 04t
BOY2M4 | 5/172000 10:33 AM| A2-15 | Shallow Zone | 151309.04 | 573350.00] BOY2M4 | 043
BOY2MS | 5/1/2000 10.:36 AM| _A3-1 | Shellow 2one | 15141158 | 573352.28| BOY2M5 | 0.4z
BOYZME | 5/1/2000 10:39 AM| A3-2 | ShaliowZons | 151400.49 |573352.33] BOYZMG | 04z
BOYZM7 | 5/172000 10:42 AM| A3-4 | ShakowZone | 151405.37 |573352.43| BOYZM7 | 040
BOY2MS | 5/1/2000 10:45 AM|_ A3 5 | ShekowZona | 151403.32 | 673352.48] BOYZMS | 041
BOYZMS | 5/1/2000 10.4B AM| A3-0 | ShalowZons | 151411.54 | 573353.83| BOY2MS | o1
BOYZNO | 5/172000 10:51 AM| A3-11 | Shallowzone | 151407.52 |573353.93] BOYZNO | 04z
BOY2NA | 5/172000 10:54 AM| A4-3 | Shallow Zone | 151406.66 |573355.61] BOY2N1 | 056
BOY2N2 | 5/1/2000 10:57 AM| A4-4 | ShatiowZone | 151404,82 | 573355.65) BOYZN2 | 042
BOY2N3 | 5/1/2000 11:00 AM| A4-7 | ShaowZone | 161399.26 |573356.76| BOYZN3 | 043
["BOY2N4 | 5/172000 11:03 AM| A4-G | Shellow Zone | 151408.61 1573357.10| BOYZN4 | 041
BOYZNS | 5/1/2000 11:06 AM| Ad-12 | ShadowZone | 151404.00 | 573357.73| BOY2N5 | 041
| BOY2ZNG | 5/1/2000 11:09 AM| A4-13 | Shallow Zone | 151402.67 |573357.74] BOY2NS | 042

R N8 X ENNNNEEa s

cccccccccccc:::cccccccccc"':‘-

CVS100-D-12.xis Data Summary 6/20/00



Ssample Results

' \ JLATION SHEET

2 Originator  C Trice df,— Date  June 8, 2000 Cale. No.  0100D-CA-V0110 Rev.No. 0 -
3 Project 100-DR-1 Remedial Action Jobi No. 22192 Checked TA Coul Date  fo-30 -00
4 Subject 100-D-12 Pump Station Sampls Variance Sheet No, S5ofS5

s Decision Unit = Shallow Zone Sampling Area ="A" -
sl s I s L1 p PO B R Tt PN

7| BOY2L3 | 2/4/2000 10:02 AM A1-2 0.42;U 8

e BOY2L4 | 2/4/2000 10:00 AM A1-3 0.421U ;

°| BOY2L5S | 2/4/2000 10:04 AM Al-4 042U 8

1] BOY2L6 | 2/4/2000 10:05 AM A1-10 0.42]U

1| BOY2L7 | 2/4/2000 10:07 AM A1-13 0.41(U

12| BOY2L8 | 2/4/2000 10:09 AM A1-16 0.44|U) %

13| BOY2L9 | 2/4/2000 10:11 AM A2-3 0.42|U

1l BOY2MO | 2/4/2000 10:14 AM A2-6 0.42(U g8

151 BOY2M1 | 2/4/2000 10:16 AM A2-7 0.42|U 8

16| BOY2M2 | 2/4/2000 10:19AM|  A2-10 0.42{U [

17j BOY2M3 | 2/4/2000 10:20 AM A2-14 0.41|U I

1] BOY2M4 2/4/2000 10:21 AM A2-15 0.43|U )

198 BOY2ZMS { 2/4/2000 10:23 AM A3-1 042U

| BOY2MSG | 2/4/2000 10:25 AM A3-2 0.42|U

2| BOY2M7 | 2/4/2000 10:27 AM| A3 4 0.40]U |

zz| BOY2MS | 2/4/2000 10:29 AM A3-5 0.41|U

3] BOY2M9 | 2/4/2000 10:31 AM A3-9 0.41iU

24| BOY2NO | 2/4/2000 10:34 AM A3-11 0.421U

231 BOY2N1 | 2/4/2000 10:36 AM A4-3 0.56{U

| BQY2N2 } 2/4/2000 10:39 AM Ad-4 0.42|t)

z7| BOY2N3 { 2/4/2000 10:41 AM Ad-7 0.431U
28| BOY2N4 { 2/4/2000 10:43 AM A4-9 0.41jU @

29] BOY2NS | 2/4/2000 10:46 AM Ad12 0.41V

| BOY2NG | 2/4/2000 10:49 AM A4-13 0.42|u

6/20/00
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CALCUCULAILIUN CUVEK dDHEE ) Attachment 7
Project Title 100-D-12_Cleanup Verification Sampling Location
Job No. 22192 .
Area 100 D Operable Unit ,
Discipline Environmental *Cale. No. __0100D-CA-V0109
Subject 100-D-12 Shallow Zone Sample Location Design
Computer Program AutoDesk World 2.0 and AutoCAD Map 3.0 Program No. NA
Committed Calculation \ﬂ Preliminary [J Superseded []
Rey. Sheet Numbers Originator Checker Reviewer Approval Date
Cover = 1 sheet i ‘: ‘ ” 4.27 04
0 [ Caestem g .Ccr:z BB Kerkom K Fiécfi/_ MeH=Sturges |
Attach = 3 sheets : ay v SR g,m..m
Toul=sshees | 4/25/0° 4/ 26 /00 ﬁ/,é’ 7/6’0 3{{‘,%
SUMMARY OF REVISION
Scaaned: Rev. Date Ba;ﬁ"de Rey. Date Bar Code No.

BHI-DE-01, EDPI-4.37-01, DE01437.03 November 1996
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Table A-I. Sample Grid Point Lookup Table.

Sampling

Defauit Plan Sampling | Sampling | Sampling | Sampling | Sampling Sampling Sampling | Sampling | Sampling
Arcal | Area2 | Aread | Arcad Area5 | Arca8 | Amea? Arca 8 Area9 | Area 10
HPGe/Closeout 3 ] 1 4 5 I 3 -3 4 16
HPGe/Closcout] 4 7 1 3 15 15 5 i3 10 10
HPGe/Closeout 16 3 2 7 7 10 1 4 3 14
HPGe/Closeout | 10 15 4 12 ! 13 4 ] 16 4
{HPGe 2 14 5 9 13 12 8 2 14 8
HPGe 13 10 9 13 2 16 1 12 5 3
Not samplin 6 i 10 B 14 4 16 5 8 6
[Not sampling | 9 13 16 5 12 i [ 15
[Not samplin 9 12 7 5 6 2 6 7 15 9
{Notsampling | 15 | 16 15 14 16 6 2 5 1l t
[Not sampling 8 13 ) 10 2 | u 13 14 2 12
[Not sampling 5 2 3 1 4 3 9 10 7 T
ot samplin 7 1 14 | 15 1 14 14 6 13 2
Not samplin I 4 6 2 9 7 7 1 9 7
Not sampling | 12 3 16 16 3 . 8 15 9 6 13
[Not sampling 14 5 2 6 8 "9 i) i6 12 5

{lin the northwesternmost node. Then number consecutively left to right as shown in Figure 5-1 of this 1G.

++*NOTE: Grid nodes for cach sampling area in each waste site should be numbered consistently, e.g., begin numbering the noda‘

1 INTWHOVLLY
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CALCULATION SHEET 084033

Originator %ru/z E C Date 4725/00 Calc. No. oiopcavores  Rev. No. 0

Project 100D Job No. 22192 Checked ez ﬁmg,ﬁ’- Date g/2e/o0
Subject”  100-D-12 Shallow Zone Sample Location Design : SheetNo. [ of /

Problem: |Calculate and display required sampling nodes in concurrence with 100 Area

SAP DOE/RL-96-22 Rev. 1 for verification and closure.
H

| | P
Given: -SAP (DOE/RL-96-22 Rev. 1} and IG (0100X-1G-G0001 Rev. 2) requirements
-Shallow Sampling Area (Surface area of each zone determined from CAD program,
Attachment 3, CAD file 1D:042500A, 100-D-12 Shallow Zone Sampling Plan)

SAP and IG Requirements:

Shallow Zone:
-Develop a 16 node sampling grid for the sampling area

-Use appendix A of the IG to determine which six of the sixteen will be sampled

to collect HPGe and clean up verification samples |

Determination of Shallow Zone Sampling Grid:

| | l !

Shallow Zone Sampling Grid Area determined from Table 5-1, IG
Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)

I
Total Area: _ 202.49|m?
Area of Decision Subunit 1: i 202.49}m*
_ ‘ l .
Decision Subunit divided into 4 Sampling Areas: | 50.62|m?
I ] I |
Sampling Areas divided into a 16 node grid (node numbers 1-16): 3.16[m?

| l H | )
Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table)
See Attachment 3, 100-D-12 Shallow Zone Sample Location Design

for Sample Location Table

Page 1 100D12CALXLS



Attachment 7
084033
' ATTACHMENT 2

Table 5-1. Number of Decision Subunits Based on Area.

Area of Primary Decision Unit {m°) Number of Subunits

<1,394 1
>1,394 to <2,323 2
>2 323 to <3,252 3
' >3,252 to <4,181 4
>4,181 to <9,290 2
>9,290 to <13,008 3
>13,006 to <16,723 4
>16,723 to <20,439 5

>20,439 ‘ ROUND" (Area/3,716)

"ROUND is an integer rounding function,

Originator_(3- Cr /2. Dot O.E‘ oo
Chk'd By _€~8 Kerkrow 1A K. Date 2000

Cale.No. /202 -CA-NOC|OT — Rev, No.
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